Synthesis of S-2:
To a 100 mL flask containing the ketone (40 mmol) and MeNO 2 (200 mmol) was added a saturated methanolic solution of NH 3 (20 mL) and the reaction was stirred at r.t.
under an NH 3 atmosphere (NH 3 balloon). After stirring overnight, all the volatile compounds were removed in vacuo to give the crude product S-2, which was used for the next step without purification.
Synthesis of 12a and 12b: Crude S-2 was dissolved in CH 2 Cl 2 (50 mL) and cooled to 0 °C, CbzCl (20 mmol) and NEt 3 (20 mmol) were added. After stirring at r.t. for 3 h, the reaction mixture was quenched with sat. NaHCO 3 solution and extracted with CHCl 3 . The combined organic solution was dried over anhydrous magnesium sulfate, the solvent was removed in vacuo and the give crude product was columned by silica gel chromatography (Hexane/ Ethyl Acetate = 3/1) to give pure 12a or 12b.
White solid, yield = 80% (over 2 steps) Scheme S-3. Preparation of -diiodonitroalkane 12c.
H NMR (400 MHz
Step-1: In a 200 mL flask, MeNO 2 (50 mmol) and ketone (10 mmol) were dissolved in MeOH (50 mL). The reaction mixture was cooled to 0 °C, after which NaOH solution (50 mmol in 20 mL water) was added slowly and the reaction was stirred at the same temperature until the ketone disappeared by TLC analysis. The reaction mixture was then diluted with water, slowly neutralized with 1M HCl solution, and extracted with CHCl 3 . The combined organic solution was dried over anhydrous magnesium sulfate, the solvent removed in vacuo, and the crude product was columned by silica gel chromatography to give pure S-3.
Step 2: Pure S-3 was dissolved in CHCl 3 (0.1 M), CH 2 (OMe) 2 (15 equiv.) was added in one portion, and P 2 O 5 powder was added slowly until S-3 was consumed. The reaction was then diluted with CHCl 3 and filtered through a short silica gel column to remove precipitate and the solution collected was evaporated in vacuo to afford the pure product 12c quantitatively. Scheme S-4. Preparation of nitroalkane 12d/12e.
Step 1: [1] α,β-Unsaturated acid [2] (10 mmol), CuCl (1 mmol) and tertiary butyl nitrite (20 mmol) and CH 3 CN (40 mL) were added to an oven dried round bottom flask. The reaction mixture was stirred at 80 °C. After completion of the reaction, as monitored by TLC, the reaction mixture was cooled to room temperature, the solvent was removed under reduced pressure, and the crude product was purified on silica gel column to afford the pure nitroalkene S-4.
Step 2: To a solution of S-4 (5.0 mmol) in 20 ml of anhydrous Step 1: [3] To an oven-dried screw-capped test-tube charged with a magnetic stir-bar was added AgNO 2 (3 equiv.), TEMPO (0.4 equiv.), olefin and oven-dried molecular sieves (4 Å, 150 mg).
The olefin (20 mmol) and solvent (DCE, 0.04 M) were added by microliter syringe and laboratory syringe respectively. The tube was placed in a preheated oil bath at 70 ºC and the reaction mixture was stirred vigorously for 12h. After the reaction mixture cooled to room temperature, the reaction was filtered through a celite bed filter with ethyl acetate as the washing solvent. The organic extract was concentrated and the product S-5 purified by column chromatography using silica gel and Hexane / ethyl acetate as the eluent.
Step as a sticky oil.
Scheme S-6. Preparation of nitroalkane 12h/12i.
Step 1: Based on a reported method, [4] (S)-cat. (20 mol%) was added to a solution of (E)-3-phenylbut-2-enal (584 mg, 4 mmol) in nitromethane (6.9 g, 28 equiv.) at room temperature.
After stirring the reaction mixture at room temperature for 3 days, nitromethane was removed under reduced pressure. The residue was purified by silica gel flash column chromatography (using CH 2 Cl 2 /Hexane (1/1) and then AcOEt:hexane = 1:2) to afford compound S-6 (50%).
Synthesize 12h: To a solution of aldehyde S-6 (2 mmol) in THF (10 ml) and MeOH (1 ml) was added NaBH 4 (3 mmol) slowly at 0 °C. The reaction mixture was slowly warmed to r. 
Synthesis of 12i:
To a solution of aldehyde S-6 (2 mmol) in t-BuOH (10 ml), 2-methyl-2-butene (1 ml) and NaH 2 PO 4 •2H 2 O (4 mmol) were added, before adding NaClO 2 (6 mmol in 5 mL H 2 O) slowly at 0 °C. The mixture was stirred for 1.5 h and the reaction was quenched by the addition of saturated aqueous NaHCO 3 , and the water phase was washed with AcOEt. Following adjustment of pH to pH = 2 with 2M aqueous HCl, the aqueous phase was saturated with NaCl and extracted with AcOEt three times. The collected organic phase was dried over anhydrous MgSO 4 concentrated in vacuum, and the crude carboxylic acid S-7 was directly used for esterification without purification.
Under Ar, the carboxylic acid S-7 (about 2 mmol) was dissolved in CH 2 Cl 2 (10 mL) and MeOH (0.5 mL) was added. The reaction mixture was cooled to 0ºC and EDC•HCl (2 mmol) was added, followed by DMAP (0.4 mmol). The reaction was quenched with sat. NH 4 Cl solution after 12h, extracted with CH 2 Cl 2 and the combined organic phases were dried over anhydrous MgSO 4 , filtered and evaporated to afford the crude product, which was purified by silica gel chromatography (Hex/EA = 5/1). 
Kinetic study of -diiodonitroalkane

5.
1 H NMR study of benzylamine with ,-diiodnitroalkane 2a.
1 H NMR investigation of the reaction of -diiodnitroalkane 2a and benzylamine
Figure S-4. 1 H NMR study at r.t.
Scheme S-8. Proposed reaction mechanism for I -generation.
Immediately after -diiodnitroalkane 2a was mixed with benzylamine (1.5 equiv) in CD 3 CN at r.t., the reaction was monitored by 1 H NMR spectroscopy within 5 min. We observed the monoiodonitroalkane being generated (cf. Figure S-4 , blue and purple spectrums). After work-up with water, we observed benzylaldhyde. We thus propose a side reaction as given in Scheme S-8.
However, when CF 3 CH 2 NH 2 was used instead of benzylamine, this side reaction was not observed (cf. red and purple spectrums). Hz, 2H), 5.95 (br s, 1H), 7.11-7.30 (m, 5H). 
Kinetic study of benzylamine with
C NMR (100
Effect of additives on induction time
Additive ( For optimization, we selected the readily prepared N-protected 1,1-dimethyl-2-nitroethanamine 12a and methanol for optimization to form the sterically hindered methyl ester 13a (Table S1 , B eq = 8/3 p 2(U 11(aa*) 2 + U 22(bb*) 2 + U 33(cc*) 2 + 2U 12(aa*bb*)cos g + 2U13(aa*cc*)cos b + 2U23(bb*cc*)cos a) 
